Methods This cross-sectional study was held in Rome in 2014. HRQoL was assessed through SF-12 questionnaire and physical (PCS) and mental component scores (MCS) were calculated; socio-demographic information and medical conditions were collected. Bivariate and multivariate analyses were performed to assess the impact of demographic and pathological variables on the HRQoL.
Background
Health-Related Quality of Life (HRQoL) is a multidimensional construct which includes physical, emotional and social health dimensions as delineated by the WHO. 1 A wide range of research experiences conducted worldwide have showed a decrease in the HRQoL in specific adult migrant populations compared to the native population. 2, 3 In the USA, minority groups have been found to have a lower quality of life levels. 4, 5 In Switzerland, children of migrant parents have been found to have lower HRQoL scores than children of non-migrant parents. 6 Latino immigrants in primary care in Los Angeles have impairments in mental health and HRQoL mainly due to high prevalence of exposure to political violence before immigrating to the USA. 7 According to a Spanish study Moroccan immigrants, compared to Moroccans living in Morocco, are protected in almost all dimensions of HRQoL but not for the onset of symptoms of anxiety and depression. Spanish people show higher rates of HRQoL compared with Moroccans' immigrants but differences seem to be highly dependent on social support variables. 8 Immigration is a relatively recent phenomenon in Italy, the net migration balance became positive only in the last quarter of the 20th century and now Italy can be recognized as a country of immigration. In a global scenario a migratory flow is going on from the South to the North, from the East to the West of the world and Italy represents a key entry point. 9, 10 From 2011 following the North Africa turmoil and the geopolitical instability the migrant flow towards Italy has sharply gone up and continues to increase leading to dramatic disasters still 4 years after the emergency. 11 Migrants in Italy represent 7% of the total population and are mainly regularly present in the country. However, a consistent percentage is in irregular conditions, posing challenges for the National Healthcare Service (NHS). 12 Although the Italian legislation ensures urgent, essential and continuous care to migrants, even in irregular situation, they are still more exposed to health risks than autochthonous citizens. 13, 14 More than other categories the weight of health determinants affects their health status: migration, in fact, leads to deep transformations in people's life as social and family relationship, climate, language culture and diet changes. Moreover migrants break down the existing social ties and strive to adapt their life to a new social and cultural environment often unconnected with their previous world. 15 In Italy, according to our knowledge only one study evaluated the HRQoL among migrant population. Domnich and colleagues compared migrant with Italian population and assessed the causes of low HRQoL levels. Lower scores in the physical dimension of HRQoL were associated with the presence of morbidities and immigration for work and religious reasons, while those who had migrated for family reasons displayed a lower probability of lower scores in the mental dimension of HRQoL. Moreover mental component of the index was significantly lower than the physical one. 9 HRQoL has been proven to be a quick and effective tool to assess the health status considering socio-economic determinants. 16 Nerveless no study was conducted on irregular migrants in relation to HRQoL.
Aim
The aim of the present study is, therefore, to evaluate the level of HRQoL of migrants in irregular situations in Italy and its determinants.
Methods
Study design, setting, participants Enrollment in this cross-sectional study took place between June and September 2014. To be eligible for inclusion, subjects had to be born abroad, not have Italian nationality, have a sufficient knowledge of Italian, English, French or Spanish in order to talk with the interviewer, and to be Foreign person temporary present (STP) without the residency permit.
Patients were recruited in the STP outpatient clinic of the teaching hospital Policlinico Umberto I in Rome. All participants were contacted personally and were informed about the objectives of the survey and the voluntary nature of participation.
Questionnaire and variables
Anonymous questionnaires were administered to participants. Questionnaires were composed of two parts:
• the Short Form Health Survey (SF-12) assessing the HRQoL. The SF-12 yields two composite scores, the Physical Component Score (PCS-12) and the Mental Component Score (MCS-12), a higher score corresponds to a better health status. 17 An Italian version has been adopted, similar experience has been performed in Germany among ethnic groups with the German version.
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• socio-demographic characteristics and immigration background (gender, age, birth of country and year of arrival in Italy).
Moreover pathological conditions were obtained by the outpatient records. Diseases were classified into different categories. The category Poverty-Related Diseases (PRDs) was created according to the WHO document 'Diseases of poverty'. 19 Conditions included in the category are listed in Table 1 .
Only fully completed questionnaires were considered. All results were recorded on paper and subsequently filled into the database.
Statistical analysis
Statistical analysis included descriptive statistics (mean, standard deviation and proportion) and inferential statistics. In order to assess association between physical component score (PCS) and mental component score (MCS) of HRQoL and socio-demographic variables non-parametric test were performed: the Mann-Whitney test was applied for dichotomous qualitative variables (civil status, smoking status, years of detention and nationality) and the Kruskall-Wallis' test for qualitative variables with more than two modalities (geographical area).
Multivariate linear regression analyses were performed. According to Hosmer and Lemeshow variables associated with PCS and MCS with probability level of 0.25 or less at the bivariate analysis were included in the model. 22 The model chosen was the multivariate with backward elimination. Only covariates still present at the last elimination step were reported in Tables 2 and 3 . Multivariate analyses were performed for males and females separately, in order to assess whether gender acted as effect modifier. The goodness of fit of the models was tested using the value of R 2 (the larger the value tending to 1, the better the model).
Statistical significance was set at P < 0.05. The statistical package used was SPSS for Windows, release 21.0.
Results
Out of 215 people approached, 200 agreed to be interviewed (93%). Table 4 shows the demographic characteristics of the sample and differences between male and female patients in terms of geographical area of origin and clinical history. Males come mainly from Asia (45.5%) and Africa (38.6%) while the majority of females interviewed come from Europe (49.1%) and South America (21.8%). In terms of diseases the diabetes, PRDs and gastrointestinal diseases occurred more often among males while the other conditions are equally distributed among the two genders. Only 18% of female population refer problems in access to the NHS while among males 40% encounter problems.
The median PCS among the 200 participants was 46.5, with younger patients showing higher levels of PCS (P: < 0.01) and Africans showing the best physical QoL and patients from South America the worst (P: 0.05). No differences were observed between males and females.
Median MCS among the studied population was 37.9 and no differences were observed for gender, age groups or geographical origin.
The multivariate analysis reveals the negative impact on PCS of age (β: −0.41; P < 0.01) and PRDs (β: −0.20; P < 0.01) and a positive association with diagnosis of diabetes (β: 0.14; P: 0.04). It is important to underline that the clinical history has been taken from each patient attending the surgery. The comparison is between patients affected by different kinds of diseases and not between patients and healthy people. Diabetes compared with other pathologies may be better controlled. Alcohol related cirrhosis A multivariate analysis stratified for gender shows different associations among gender with clinical diagnoses and geographical origin. Males confirm what shown for general population while PCS among females results positively associated with the Asian origin (β: 0.24; P: 0.04) and negatively with age (β: −0.34; P: < 0.01) and cardiovascular diseases (β: −0.30; P: 0.01). Even if the P-value does not reach the significance value it is remarkable that NHS accessibility problems seem to play an important role in the female PCS (β: −0.236; P: 0.058).
Multivariate analysis for MCS shows a direct correlation with infectious diseases (β: 0.17; P: 0.02) and an inverse correlation with PRDs (β: −0.29; P: < 0.001) and neuropsychiatric diseases (β: −0.20; P: < 0.01). Multivariate analysis performed in male population shows that elder age directly correlates with MCS (β: 0.19; P: 0.02) and confirms the inverse correlation between MCS and PRDs (β: −0.17; P: 0.04) and neuropsychiatric diseases (β-0.19; P: 0.02). The only condition that seems to have a negative impact on the MCS in female population is being affected by PRDs (β: −0.32; P: 0.02) ( Table 5 ).
Discussion
The main result of this study Physical component score (PCS) and mental component score (MCS) were evaluated for irregular migrants. The median PCS was 46.5 with younger patients showing higher levels of PCS, Africans showing the best physical QoL and patients from South America the worst. The median MCS was 37.9 and no differences were observed for gender, age groups or geographical origin. A survey conducted by the National Institute for Statistic (ISTAT) assessed the HRQoL among the Italian native population. 23 Compared with the mean value of the survey (mean PCS = 50.3; mean MCS = 50.0), migrants in our study experience 4% points less for PCS and 12% points for MCS of HRQoL. Domnich conducted in 2013 the only Italian study on the migrants HRQoL but he performed the survey among a sample including only regular migrants finding median PCS = 51.6; median MCS = 47.3. In comparison migrants participating in the present study show lower levels of both physical and mental components of HRQoL with a difference of 5% points for physical and almost 10 percent points for mental components.
Among our sample relative to the scores of HRQoL we noticed a different attitude in the two genders. Males seem to have better physical health while women better mental health.
After adjusting it is evident that gender does not affect neither the physical HRQoL nor the mental HRQoL but realizing different models for men and women we noticed that the determinants of good health status differ among the two genders. Among males those affected by Diabetes are the ones experiencing the best physical HRQoL.
Women seem to be more influenced by sociodemographic factors such as the geographical origin and NHS accessibility. Asian women experienced the highest levels of physical HRQoL and results suggest that even if Chi-square test comparing number of patients affected by the disease with rest of the sample not affected by the same disease category.
HOW ARE THE UNDOCUMENTED MIGRANTS IN ROME? ASSESSMENT OF QUALITY OF LIFE AND ITS DETERMINANTS
only 20% of women refer limitations in healthcare accessibility (e.g. language) barriers to healthcare services affect female physical HRQoL more than males' one. The International Organization for Migration, in fact, in 2009 noticed that the gender divide may be particularly marked in migrant populations, as it is well known that immigrant women are particularly vulnerable to health problems and often have less access to prevention and healthcare. 24 According to WHO we classified PRDs as those mainly influenced by social factors and lack of availability of drugs and vaccine or lack of accessibility to National Health Services (NHS). 19 We assumed the presence of one of those diseases as a proxy of socio-economic status. The multivariate analysis reveals that patients affected by one of these conditions experienced the worst physical and mental HRQoL compared with patients affected by other diseases. In particular mental score of HRQoL is higher among women and affected in both genders by PRDs that seem to weigh surprisingly more than neuropsychiatric diseases. It is important to be aware that all the participants have been recruited in an outpatient service and thus are affected by some pathology, the comparison is not between healthy people and people affected by PRDs but between patients affected by different kinds of pathologies. This evidence suggests that pathologies due to lack of accessibility to NHS and poor socio-economic status heavily weight on migrants' quality of life.
Despite the growing importance and the media attention devoted to the migration phenomenon few evidences are available on health status of migrants especially referring to migrants in irregular conditions. Migrants are part of our social texture, the main part of those living in irregular condition has previously obtained and/or will obtain their residency permit in Italy contributing to the Italian fiscal intake and participating to the Italian political, cultural and social life. The safeguard of their health conditions is important even when passing through trouble in obtaining or renewing the residency permit.
What is already known on this topic
Few studies have been conducted worldwide evaluating the level of HRQoL among migrants and no studies, at least in Italy at the time we are writing, among a population of irregular migrants. The only Italian study assessing the HRQoL among a regular migrant population was conducted in Genova in 2013 by Domnich et al. 9 Previous works conducted on the issue agreed on the poorest migrant HRQoL levels compared to native population; 2, 3, 6, 7, 9 however, a discussion is ongoing on the impact of the legal status on the migrant HRQoL. While Castaneda et al. state that 'illegality' is an important risk factor for the development of diseases unavoidably worsening the individual health status 25 Pikheart et al. report no differences between regular and irregular migrants' quality of life in Czech Republic. 26 However, the use of Self-Related Health (SRH) as measurement tool in the Pikheart study, downplaying socioeconomic differences, may have had a key role in determining those results. 16 
What this study adds
This is the first Italian research on the quality of life of irregular migrants.
This study found that irregular migrants living in Italy experienced lower levels of HRQoL compared to Italian citizens and of regular migrants.
Moreover, this study pinpoints different attitude in the two genders toward HRQoL. Males seem to have better physical health while women better mental health.
This study reveals that patients affected by PRDs experienced the worst physical and mental HRQoL compared with patients affected by other diseases.
Limitations of the study
Our study presents some limitations.
First of all the results cannot be generalized to the entire irregular migrant community living in Rome. Our sample has been selected opportunistically thus it is subject to the selection bias. Our sample is not homogeneous in terms of gender distribution and continent of origin and the sample size could seem to be limited. However, sampling a population not subject to census is not even possible because demographic characteristics of the reference population are unknown. Moreover, the possibility of interviewing 200 persons from an irregular population is a rare privilege due to the difficulties of recruitment of people avoiding contacts with resident community and the sample size has to be positively considered in respect with the reference population. Secondly we recruited participants among an outpatient service, heal migrants have not been included in this study and this could affect the scores of HRQoL. However, the setting choice has been mainly due to the need of intercepting a population not easy to be interviewed elsewhere and the choice of an outpatient service is not casual, diseases controllable outpatient are less disabling than those requiring hospitalization or emergency care thus probably affecting softly patients' HRQoL.
Thirdly we enrolled only migrants with sufficient knowledge of Italian, English, French or Spanish language, around 7% of patients were unable to answer the questions.
Finally important pieces of information are missing such as socio-demographic data, housing, employment and working conditions and detailed clinical history.
Conclusion
Migrants in irregular condition experience worse HRQoL compared with native population and also with regular migrants.
Among a population of irregular migrants visiting an outpatient clinic those affected by PRDs and thus in a disadvantaged socio-economic condition experienced the worse HRQoL both in physical and in mental aspects.
Socio-demographic factors and NHS accessibility affect females' HRQoL more than the males' one.
Improving research concerning migrants health needs is a priority for the Italian situation.
From the NHS point of view ensuring high level of accessibility to medical services to irregular migrants could be the key to reduce the gap between natives and migrants. The Italian legal framework points in this direction: preventive, emergency and continuing cares are assured to irregular migrants.
However, there is a lack of clarity in primary healthcare responsibility and a need of concrete measures to reduce barriers and actively promote accessibility through the implementation of prevention programs for infectious diseases acting on immunization levels and risk behaviors, promotion of healthy lifestyles with attention to addiction prevention and information regarding the range of primary care services available.
